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Forest	Integrity	for	Sustainable	Development	Planning	

Informing	UN-assisted	Na0onal	Biodiversity	Strategy	Ac0on	Plans	with	Earth	Observa0ons:	
Applica0on	to	Forest	Integrity	and	Connec0vity	
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Key	Issue:	Loss	of	Ecological	Integrity	of	Wildlands	

Near	Tanjung	Pu0ng	Na0onal	Park,	Indonesia	Grand	Canyon	Na0onal	Park,	US	

Watson	et	al	
2016	



Poten0al	Solu0on:	Interna0onal	Biodiversity	Conserva0on	

Conven0on	on	Biodiversity	(2010)	
Targets	for	2020	

•  Target	5		-	fragmenta0on	
•  Target	11		-	connec0vity	
•  Target	17	-	Na0onal	

Biodiversity	Strategy	
Ac0on	Plans	

	

The	UNDP’s	Global	Programme	on	Nature	for	Development	
is	working	with	135	countries	to	implement	NBSAPs.	
	



Project	Purpose	

Goal:		
Develop	credible	and	consistent	global	satellite-based	products	and	analysis	
methods	to	inform	connec0vity	implementa0on	of	forest	integrity	in	
NBSAPs	

Objec0ves:		
1.	Develop	satellite-based	products	mapping	forest	condi0on,	human	
pressure,	and	forest	integrity,	and	assessing	habitat	fragmenta0on	and	
connec0vity.		
	
2.	Use	the	products	to	inform	a	biodiversity	Decision	Support	System	(DSS).	
	
3.	Incorporate	the	DSS	into	the	UN	Pulse	Lab	and	demonstrate	it	use	by	
countries	implemen0ng	NBSAPs	
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Project	Flow	



Countries	for	Pilo0ng	

Selec0on	Criteria	
-	Close	working	rela0onships	with	governments	already	
established	through	UNDP	regional	offices;		
-	Recep0ve	to	external	support,	poli0cally	important	and	
provide	a	regional	balance;	
-	Fast-growing	forests	for	which	the	forest	integrity	metric	is	
meaningful	ecologically;	Rela0vely	large	con0guous	areas	to	
facilitate	meaningful	connec0vity	analyses;		
-	Par0cipa0on	in	UN	REDD,	New	York	Declara0on	on	Forests,	
Norway	priority	countries	(NICFI),	BIOFIN,	and/or	UNDP’s	
porfolio	for	6th	Na0onal	Repor0ng.	

Pilot	Countries	
South	America	

Colombia,	Ecuador,	Brazil,	Guatemala		
Africa	

Democra0c	Republic	of	Congo		
Asia	

Indonesia,	Vietnam	



Forest	Condi0on	

Canopy	Cover	and	Time	Since	Disturbance	
Forest	Height	

Hansen	et	al.	2016	
Hansen	et	al.	2013	



Human	Footprint	
Venter	et	al.	2016	



Forest	Integrity	

Forest	Integrity	

Earth	Observa=ons	

Vital	Sign	Integra=on	
											Level	II	data	

Level	I	data	

MODIS	land	cover	
DSM	night	lights	

Forest		
Condi0on	

Human	
Footprint	

Landsat	High		
resolu0on	op0cal	

Forest	condi0on	–	structure,	composi0on,	func0on	
	
Forest	intactness	–	low	human	pressure	
	
Hinterland	forest	–	larger	tracts	of	older	forest	free	from	human	edge	
effects	
	
Forest	integrity	–	taller,	older	forests	with	high	canopy	cover	and	low	
human	pressure	



Forest	Integrity	

Time	Since	
Disturbance	(yrs) 

Forest	Height	(m) 
0-10 10-20 >20 

<8 Short	 
Stand	ini0a0on		

(1) 

Mid-ht 
Stand	ini0a0on	

(4) 

Tall 
Stand	ini0a0on	

(6) 
8-17 Short 

Stem	exclusion	
(4) 

Mid-ht 
Stem	exclusion	

(5) 

Tall 
Stem	exclusion	

(8) 
>17 Short	 

understory	reini0a0on	
(6) 

Mid-ht 
understory	reini0a0on	

(8) 

Tall	 
understory	reini0a0on	

(10) 

Forest	Condi0on	Classes	and	(Weights)	
HFP Value Class 

<4 Low (1) 

5-15 Medium (5) 

>15 High (10) 

Forest	Integrity	Index	=		
FC	weight		x	1	/	HFP	weight	

	
Range:	0-10	

HFP	Classes	and	(Weights)	



Forest	Fragmenta0on	and	Connec0vity	

Jantz	et	al.	2014	



Consequences	for	Mammal	Species	

Venter	et	al.	2009	



Evalua0on	of	Ecological	Condi0on	and	Decision	Support		

Long-term	trends	in	Vital	Signs	

Evalua0on	of	Trends	



Decision	Support	

Spa0al	analysis	tools	will	be	integrated	into	the	DSS	to	
enable	users	to	download	spa0al	data	or	calculate	summary	
sta0s0cs	output	from	our	remote	sensing,	forest	integrity,	
and	other	products.	

•  A	cloud	system	will	provide	easy	data	access	and	
storage		

Ø  ArcGIS	Online	‘in	the	Cloud’	system	or		
Ø  Amazon	

•  An	on-line	server	will	provide	data	viewing	and	
download	

Ø  Leaflet/CartoDB	or		
Ø  ArcGIS	Server		

•  Spa0al	analysis	tools	will	enable	calcula0ons	of	
spa0al	metrics	and	sta0s0cs	

Ø  ESRI	Developer	network	or		
Ø  Other	Open	source	processing	such	as	GDAL	

Decision	Support		
Nyanga	Spa0al	Planning	Tool,	beta	version	



Synergies	
•  Inform	Na0onal	Biodiversity	Strategic	Ac0on	Plans	in	>34		countries	
•  Inform	Essen0al	Biodiversity	Variables	with	a	Land	health	index	
•  Link	with	GEO	Bon	

GEO	BON		Essen0al	Biodiversity	Variables	

Land	Health	Index	


